strategies for esophageal malignancies can conceptually be divided along two axes: locoregional treatment and systemic therapy. Each patient should be individually assessed based on the type of cancer, local, or regional involvement, and his or her own functional status to determine an appropriate treatment regimen. Surgery continues to play an important role in achieving locoregional control in patients with esophageal carcinoma and offers the best chance for cure in localized and locally advanced disease. For nearly half a century, the mainstream treatment for esophageal cancer has been surgery although surgery with three-field lymph node dissection (3FLD) is a highly invasive procedure that can lead to severe complications and the possibility of mortality. Minimally invasive surgery, including thoracoscopic surgery for esophageal cancer, has been developed to reduce the physical burden. However, the superiority of video-assisted thoracic surgery (VATSesophagectomy) as compared with open esophagectomy (OE) is controversial. Despite improvement in surgical techniques and the advent of minimally invasive approaches, the majority of patients succumb to distant metastases after curative resection. Esophageal cancer has many treatment options because esophageal cancer's sensitivity to chemotherapy and radiotherapy is higher as compared with other gastrointestinal cancers. Therefore, multimodal therapy, including surgical and non-surgical treatments, is selected from many of these options. A multidisciplinary team approach to management in a high-volume center is the preferred approach. Treatment strategies that combine the strengths of each treatment and that involve the close corporation of the treatment team, including paramedical staff, will resolve several problems and improve outcomes for esophageal cancer patients. Sato et al. 2) reported that preoperative dental examination and care by a dentist are essential to reduce the likelihood of severe pneumonia postoperatively in esophageal cancer patients. Also, Cong et al. 3) reported that a nutrition support team (NST) could provide significant positive effects in esophageal cancer patients during concurrent chemoradiotherapy (CRT) and could be helpful in reducing the length of hospital stays. Recent advances in multimodality treatment show promise in improving outcomes and survival while decreasing morbidity; however, they are still far from sufficient. The proper staging workup is vital to determine treatment strategies and goals. Once determined, a multidisciplinary approach should be employed for treatment and surveillance. Normally, evaluation results and treatment options for each patient with localized esophageal cancer should be discussed in a multidisciplinary treatment planning conference.
In Japan, the Japan Esophageal Society has prepared systematic diagnostic and therapeutic guidelines. 4) A therapeutic algorithm is shown in these guidelines (Fig. 1) . 4) According to this therapeutic algorithm, endoscopic therapy is recommended for mucosal cancer, whereas surgery is recommended for more invasive tumors if the tumor has resectability. For tumors that invade the muscularis propria or adventitia and/or with lymph node (LN) metastases, adjuvant and neoadjuvant therapies are combined. If the tumor has invaded an adjacent organ or if there are distant metastases, chemotherapy, radiotherapy, and CRT are therapeutic options. For submucosal cancer without metastasis, CRT is selected as the definitive therapy in some cases. Moreover, neoadjuvant chemotherapy (NAC) is performed for resectable tumors as a result of the JCOG9907 study. 5) Esophageal cancer treatment is difficult and should be chosen carefully because it is cumbersome and complicated, as indicated above. In this article, we review the current status and future prospects for the treatment of esophageal cancer, especially for SCC.
Endoscopic Treatment
Two established methods aim to cure mucosal cancers: endoscopic mucosal resection (EMR) and endoscopic submucosal dissection (ESD). 6) Among lesions that do not exceed the mucosal layer (T1a), those remaining within the mucosal epithelium (EP) or the lamina propria mucosae (LPM) are extremely rarely associated with LN metastasis; therefore, endoscopic resection is a sufficiently radical treatment for these lesions. 4) ESD was developed as a new endoscopic treatment in which the affected mucosa is incised and removed using a variety of endoscopic knives. The major advantages of ESD include both an extremely high rate of en bloc resection and the possibility of resection for lesions with submucosal fibrosis. 7, 8) Takahashi et al. 9) compared the clinical outcomes of EMR and ESD groups; they also showed that the mean excision time was significantly longer for the ESD procedure than for the EMR procedure. However, the en bloc resection rate and the Cur A rate were significantly higher in the ESD group. 9) Cumulative disease-free survival (DFS) was significantly better with ESD; however, overall survival (OS) was similar for both procedures. 9) A recent meta-analysis from Korea showed ESD to be significantly more effective than EMR for en bloc resection, complete resection, curative resection, and local recurrence. Although a systematic review and meta-analysis of early gastric cancer showed that intraoperative bleeding, perforation risk, and operation times were significantly greater for ESD, the overall bleeding risk and all-cause mortality with ESD or EMR did not differ significantly. 10) With regard to early esophageal carcinoma, meta-analysis of ESD did not show increased incidence of procedure-related complications as compared with EMR. 11) The limitation of circumference disappeared because of improvement of the technique and stenosis prevention in the guidelines for the diagnosis and treatment of carcinoma of the esophagus edited by the Japan Esophageal Society in April 2012. 4) Subcircumferential or circumferential ESD was performed in the clinical setting in patients who were hoped would not have to undergo esophagectomy or patients with severe comorbidities. 12, 13) Thereafter, most of these patients required several sessions of dilation because of severe/refractory dysphasia although their preoperative conditions were asymptomatic. Repeated dilation has the potential risk of tears/ perforation, which results in potentially lethal complications and worsens the quality of life (QOL). 11, 14) The current study showed that tumor size and whole circumference resection were independent risk factors for stricture after ESD. 15) Therefore, provision for stricture after ESD is subject for future study. Yamaguchi et al. 16) reported the efficacy of systemic steroid therapy using oral prednisolone for stricture prevention. They reported that patients in the systemic steroid therapy group had a significantly lower rate of stenosis as compared with those in the preventive endoscopic balloon dilation (EBD) group. Sato et al. 17) also reported that the administration of systemic steroid therapy concomitant with therapeutic EBD was more effective than therapeutic EBD alone in the prevention of esophageal strictures after circumferential ESD. They concluded that oral steroid therapy after EBD is an effective strategy for the management of esophageal strictures after complete circumferential ESD. The local injection of triamcinolone acetonide 18) and other systemic steroid therapies 13) are frequently used to prevent esophageal strictures after ESD. Moreover, ESD for esophageal cancer is generally a more difficult technique as compared to ESD for gastric cancer because the working space is small in esophageal ESD. Additionally, the level of difficulty gradually increases depending on the area of carcinoma. To overcome these difficulties, the double endoscopic intraluminal operation (DEILO), which enables us to resect mucosal lesions using two fine endoscopes and monopolar shears, was reported by our institute in 2004. 19) DEILO is very utilitarian method of ESD for early esophageal cancers. Additional improvements and advancements of the device will lead to broader usage of DEILO.
Surgical Treatment
Due to improvements in the surgical procedure and perioperative management, surgical performance has greatly improved in recent years. Given the frequency and extent of LN metastasis and its significance for survival, controlling LN metastasis is a rational therapeutic strategy; therefore, extended LN dissection, such as 3FLD, may be logical although appropriate patient selection is necessary. Many previous reports have shown the superiority of 3FLD as compared with twofield LN dissection (2FLD). [20] [21] [22] [23] [24] [25] [26] [27] The discussion regarding the extent of LN dissection has mainly centered on thoracic esophageal SCC in Japan.
Nishihira et al. 25) reported the superiority of 3FLD. As reported in their articles, 5-year survival was better after 3FLD (64.8%) than 2FLD (48.0%). Udagawa et al. 26) also showed that cervical LN dissection had a high efficiency index for upper and middle thoracic esophageal cancer. Kato et al. 27 ) also showed that 3FLD had a significantly smaller recurrence rate as compared with 2FLD (10% and 19%, respectively). Ye et al. 28) also indicated that 3FLD could be a priority for thoracic esophageal cancer, especially for tumors with positive LNs although in 13 published studies, 28) 3FLD caused increased anastomotic leakage as compared with 2FLD. Esophagectomy with 3FLD appears to be acceptable and may improve the prognosis of patients. However, 3FLD is not always considered a standard procedure in Western countries. 29) No report concretely proves the difference in lymphadenectomies among these carcinomas; however, the extent of LN dissection may be different because SCC is mostly located in the thoracic area, whereas adenocarcinoma is more often located in the GEJ area. Recently, there has been much discussion regarding the extent of LN dissection in adenocarcinoma of the gastroesophageal junction although the discussion regarding the extent of LN dissection has been mainly centered on thoracic esophageal SCC in Japan. The minimally invasive esophagectomy (MIE), laparoscopic transhiatal esophagectomy (THE), was also advocated by DePaula et al. 30) in 1995. Based on a systematic review of the literature, Parry et al. 31) reported that laparoscopic THE was demonstrated to be safe and feasible with evidence of reduced blood loss and shorter hospital stays as compared with open THE.
Esophagogastric junction (EGJ) carcinoma, which represents carcinoma involving the anatomical border between the esophagus and the stomach, has attracted considerable attention recently because of its marked increase. There has been controversy regarding the best surgical method for carcinoma of the EGJ. A meta-analysis comparison of transthoracic and abdominal transhiatal resection for the treatment of Siewert types II/III adenocarcinomas of the EGJ has been completed. 32) Based on this study, the transthoracic approach was associated with a longer hospital stay and had higher incidences of respiratory and cardiovascular complications and early postoperative mortality as compared with the abdominal transhiatal approach. There were no significant differences between the two approaches related to long-term survival. At present, there is no worldwide consensus regarding the optimal extent of LN dissection. There has been no systematic randomized control trial to examine the superiority of 3FLD. Given the lack of large-sample randomized controlled studies, further evaluation is necessary.
On the other hand, VATS and radical esophagectomy have been developed to reduce surgical invasion in the management of esophageal cancer. [33] [34] [35] A multicenter open-label randomized control trial compared MIE and OE for patients with esophageal cancer showed that MIE resulted in a lower incidence of pulmonary infections 2 weeks after surgery and during stay in the hospital, a shorter hospital stay, and better short-term QOL than did OE. 35) In Japan, Akaishi et al. 36) first reported in 1996 the feasibility of the thoracoscopic technique as compared to the open technique for esophagectomy. Furthermore, certain retrospective studies have shown that the oncological effectiveness of thoracoscopic surgery is comparable to that of open thoracotomy. [37] [38] [39] Thomson et al. 38) reported that VATS-esophagectomy provides adequate locoregional control of VATS-esophagectomy comparable to that of open surgery. Also, a comparative study of the prone position (PP) versus the lateral decubitus position (LDP) for VATS-esophagectomy reported that the estimated median intraoperative blood loss was significantly less in the PP group as compared with the LDP group, and the PP group experienced fewer respiratory complications than did the LDP group. 40) In recent years, a comparative study of MIE versus OE outcomes using the National Clinical Database (NCD) in Japan has been reported. 41) The operative time was significantly longer in the MIE group than in the OE group, whereas blood loss was markedly reduced in the MIE group as compared to the OE group. Also, the incidence of anastomotic leakage was significantly higher in the MIE group than in the OE group. Moreover, the rate of reoperation within 30 days was significantly higher in the MIE group than in the OE group. 41) The superiority of VATSesophagectomy over OE is controversial. Further randomized control studies will be necessary in the future.
Esophagectomy is the key element in the curative treatment of patients with esophageal cancer. However, the type of approach and the extent of lymphadenectomy that is necessary for esophageal cancer patients remain disputed.
Neoadjuvant and Adjuvant Chemotherapy
Surgical resection has constituted the main treatment option in the management of esophageal cancer. Despite advances in surgical methodologies, long-term survival after surgery alone for advanced esophageal cancer has remained poor. The implementation of perioperative chemotherapy has improved survival rates. The theoretical advantages of adding chemotherapy to the treatment of esophageal cancer are potential tumor downstaging prior to surgery as well as targeting micrometastases, thus decreasing the risk of distant metastasis. 42) On the other hand, the potential disadvantages include the morbidity and mortality associated with toxicity, disease progression with the selection of drug-resistant tumor clones, and the delay of definitive surgical treatment. 42) In Japan, JCOG9204, a phase III trial performed by Ando et al. to compare survival with surgery alone with that of surgery plus postoperative adjuvant chemotherapy with two courses of cisplatin and fluorouracil (FP) in patients with resected esophageal SCC, concluded that there was a significant benefit in 5-year DFS from postoperative adjuvant chemotherapy with FP in the group of patients with positive LNs. 43) Lee et al. 44) and Zhang et al. 45) also reported similar results. Recently, Rong et al. 46) also reported that the group given adjuvant chemotherapy with docetaxel-or paclitaxel-based regimens had a significantly longer median DFS than that in the surgery alone group but resulted in no significant difference in OS between these groups. The effects of preoperative chemotherapy are being evaluated in randomized trials. Several studies have demonstrated a survival benefit with surgery alone. 5, 47, 48) JCOG9907, which compared survival with postoperative adjuvant chemotherapy with FP and that of preoperative chemotherapy for localized advanced SCC of the thoracic esophagus, showed that preoperative chemotherapy offered significantly superior OS. 5) However, there was no significant difference between groups with respect to progression-free survival. Additionally, there was no significant difference between the two groups with respect to postoperative complications or treatment-related toxicities. 5) With regard to the influence of NAC using a CF regimen for esophageal SCC, Hirao et al. 49) concluded that preoperative chemotherapy does not increase the risk of complications or hospital mortality after surgery for advanced thoracic esophageal cancer. However, one large randomized study failed to confirm a survival benefit with preoperative chemotherapy. 50) Additionally, Matsuda et al. 51) reported that no significant difference in OS was observed between NAC and upfront surgery in clinical stage III esophageal squamous cell carcinoma (ESCC) patients. Although preoperative chemotherapy with FP is the standard therapy for clinical stages II/III thoracic esophageal cancer, further investigation is needed before changing the regimen.
Recently, the efficacy of combined chemotherapy using docetaxel, cisplatin, and 5FU (DCF) for esophageal cancer has been reported. [52] [53] [54] [55] [56] [57] Nomura et al. 56) reported that the overall response rate was significantly higher in the DCF group than in the CF group in patients with clinical stage III or T3 esophageal SCC. After propensity score matching, the improvement in OS in the DCF group reached statistical significance (p = 0.05). Watanabe et al. 54) also concluded that DCF has strong antitumor activity for esophageal cancer and may confer survival benefits when used as preoperative chemotherapy in patients with resectable node-positive esophageal cancer. Moreover, Ojima et al. 57) reported that NAC with divideddose DCF led to a high frequency of pathological responses among patients with advanced esophageal SCC. Sudarshan et al. 55) reported favorable oncologic outcomes with low local/regional recurrence and an excellent overall 5-year survival after neoadjuvant DCF for esophageal and locally advanced esophagogastric adenocarcinoma. With regard to adverse events, patients in the preoperative DCF group had a high incidence of hematologic toxicity, particularly neutropenia and febrile neutropenia, as compared with patients in the preoperative CF group although the incidence of non-hematologic toxicity did not differ significantly between the two groups. 53) Moreover, Tanaka et al. 58) reported a phase II trial of NAC with docetaxel, nedaplatin, and S1 for advanced esophageal SCC; they showed that this regimen was well tolerated and highly active.
Neoadjuvant CRT
For SCC, a multicenter prospective randomized trial that compared preoperative combined chemotherapy and radiation therapy versus surgery alone in stages I and II patients with SCC was reported in 1997. 59) In that report, preoperative CRT did not improve OS; however, it did prolong DFS and survival free of local disease. Nevertheless, in this report, preoperative CRT also showed significantly higher postoperative mortality than did surgery alone. Additionally, the ChemoRadiotherapy for Oesophageal cancer followed by Surgery Study (CROSS) has definitively demonstrated a survival benefit for preoperative chemoradiation as compared with surgery alone in resectable esophageal cancer. 60) Preoperative CRT improved survival among patients with potentially curable esophageal or esophagogastric-junction cancer and improved the rate of complete resection with no tumor within 1 mm of the resection margins (R0). Analysis of subgroups in the CROSS trial shows that neoadjuvant CRT improves survival for patients with SCC 60) although most patients enrolled in the CROSS trial (75%) had adenocarcinoma. Moreover, as a result of updated metaanalysis, Sjoquist et al. 61) reported that neoadjuvant CRT following surgery shows strong evidence of a survival benefit as compared with surgery alone in patients with esophageal SCC.
On the other hand, two recent studies 62, 63) directly compared survival after preoperative chemotherapy and preoperative CRT for esophageal adenocarcinoma. Although a trend toward improved survival was observed after CRT, there was no significant difference in survival between the two arms in either of the clinical studies. Preoperative CRT was associated with better complete pathological rates as compared with the chemotherapy arm. Preoperative CRT did not show significant superiority for SCC; further randomized investigations will be needed in the future. Fan et al. 64) also used meta-analysis to report on survival after NAC versus neoadjuvant CRT for resectable esophageal carcinoma. In their report, they showed that induction CRT improved the OS of esophageal cancer patients as compared with induction CT alone and that the pathological complete response rate was higher in the induction CRT group. However, perioperative mortality and the postoperative complication rate were higher in the neoadjuvant CRT group. Yokota et al. 65) compared the efficacy of DCF with that of cisplatin plus 5-fluorouracil (FP) as induction chemotherapy for locally advanced borderline-resectable esophageal cancer. They concluded that DCF induction chemotherapy may be an option for conversion therapy of initially unresectable locally advanced esophageal cancer.
Definitive CRT
CRT is the standard therapy for unresectable esophageal cancer and is also considered as an option for resectable cancer. Additionally, definitive CRT may also be performed for patients who refuse or who cannot tolerate surgery. For patients who are medically or technically inoperable, concurrent CRT should be the standard of care. The most commonly applied regimen for radiosensitization in esophageal cancer is the doublet combination of cisplatin and 5-fluorouracil (FP). However, the outcome of this regimen remains unsatisfactory in terms of local control, toxicity, and OS benefit. [66] [67] [68] Therefore, more effective regimens must be investigated to improve the prognosis of patients with locally advanced esophageal cancer. We previously reported a phase I/II study of docetaxel, cisplatin, and 5-fluorouracil combination chemoradiotherapy (DCF-RT) in patients with advanced esophageal cancer. 69) DCF-RT ensures safety and feasibility by adequately managing myelotoxicity in recommended dose. As a result, we have concluded that this protocol might produce a high CR rate and a favorable prognosis as compared with standard CRT for advanced esophageal cancer. However, this study is limited by the small number of patients that were included. Further validation studies are needed. Recently, Nomura et al. 70) compared survival with NAC followed by surgery (S group) with that with definitive CRT (CRT group) for patients with potentially resectable esophageal SCC. They showed that progression-free and OSs were better in the S group than in the CRT group. Moreover, both survival outcomes were better in the S group for patients with only stage III disease although survival outcomes for stages I, II, and IV were not significantly different.
Salvage Esophagectomy
JCOG9906, reported by Kato et al., 71) showed that CRT is effective for stages II and III ESCC with manageable acute toxicities and can provide a non-surgical treatment option. In their report, they showed that the median survival time was 29 months, with 3-and 5-year survival rates of 44.7% and 36.8%, respectively. Although this survival data are inferior as compared to that of standard NAC following surgery, this option is very important from the perspective of preserving the function of the esophagus. However, remnant tumors or recurrences are practical problems that require salvage esophagectomy. Salvage ESD is recommended if target lesions are diagnosed as intramucosal or submucosal tumors without metastases. 72) Salvage surgery is needed if the tumor has invaded a deeper layer. According to the therapeutic guidelines, 4) the indication for salvage surgery was decided by evaluating tumors and patients' individual factors. Currently, no treatment other than salvage surgery is accepted as a curative treatment for residual or recurrent tumors. In many cases, it is difficult to judge whether there is a possibility of curative resection, in spite of the many diagnostic images taken. Moreover, predicting long-term survival for these patients is also difficult. Although the window of opportunity for curative treatment is very narrow, salvage esophagectomy has traditionally been recognized as a feasible option; however, many clinicians oppose the use of surgery due to the associated unfavorable morbidity and mortality profile. Many previous reports of salvage esophagectomy have showed higher postoperative morbidity and mortality rates in hospital stays. [73] [74] [75] Tachimori et al. 75) recommended technical artifice for the preservation of tracheal necrosis, right tracheal artery preservation, and the omission of cervical lymphadenectomy to preserve the inferior thyroid artery. They also discussed changing the posterior mediastinal route to the retrosternal route for salvage esophagectomy.
Recently, Yoo et al. 76) reported that there were no in-hospital deaths (0%) after esophagectomy, and Chao et al. 77) reported that the hospital mortality rate after esophagectomy was 2.0%. These recent statistics are obviously lower than those of a previous study, 74) suggesting that advances in surgical techniques and perioperative intensive care are improving the postoperative outcome after salvage esophagectomy although the backgrounds of these report are not completely identical. With regard to comparing salvage esophagectomy with secondline CRT without surgery for recurrent or persistent SCC after definitive CRT. Kumagai et al. 78) reported that salvage esophagectomy offers significant gains in long-term survival as compared with second-line CRT although the surgery has the potential price of high-treatment-related mortality. Presently, a non-randomized validation study for definitive CRT with or without salvage esophagectomy is being implemented in stages II/III (excluding T4) (JCOG0909). The results of this study will influence the future treatment of recurrent or persistent esophageal cancer.
Future Prospects of Esophageal Cancer Treatment
Treatment modalities for esophageal SCC have become subdivided according to the clinical stage. For early-stage esophageal SCC, adequate results have been obtained with several treatments. Endoscopic submucosal resection is an excellent procedure for treating early-stage esophageal SCC. In accordance with improved ESD techniques, subcircumferential or circumferential ESD was performed clinically. Adequate stenosis prevention will need to avoid decreasing the QOL. However, there is no specified method for stenosis prevention, whether steroid injection, oral administration, or both, adequate intervals, or periods of balloon dilation. Moreover, to detect esophageal cancer early, additional high-quality, accurate diagnostic devices must be developed. Resolving these problems will lead to the stable treatment of early esophageal cancer.
With regard to surgery, several approaches for resection have been described: transthoracic, transhiatal, abdominothoracic, and, most recently, minimally invasive resection. The MIE approach using thoracoscopy in the prone or lateral position or by the transhiatal approach is being widely implemented and increasingly performed all over the world for patients with resectable esophageal cancer to reduce postoperative respiratory complications and to enhance the QOL by avoiding thoracic and abdominal wall destruction. However, several problems are presented in the standardization of VATS-esophagectomy. VATS-esophagectomy has no obvious merit over standard OE although it is less invasive surgery which leads to fewer postoperative respiratory complications or bleeding during surgery. The superiority of VATSesophagectomy over OE is unsettled. In the near future, increasing numbers of patients will demonstrate the superiority of the VATS-esophagectomy. Gastroesophageal junction adenocarcinoma is increasing in Japan. However, there is no apparent evidenced procedure, including operating position (supine or lateral), by thoracotomy or transhiatal approach, and extension of lymphadenectomy. In recent years, the usefulness and feasibility of robotic transthoracic esophagectomy for esophageal cancer have been reported. 79, 80) Sluis et al. 80) reported that robot-assisted minimally invasive thoracolaparoscopic esophagectomy for esophageal cancer has good local control with a low percentage of local recurrence on long-term follow-up. With regard to robotassisted esophagectomy, the further accumulation of patients or a randomized control study will be needed before worldwide adoption. Robot-assisted esophagectomy will be an ideal operation in the future, with the double benefits of resectability and safety. With regard to chemotherapy, the outcome of the FP regimen remains unsatisfactory in terms of local control, toxicity, and OS benefit; more effective regimens must be investigated to improve the prognosis of patients with locally advanced esophageal cancer. DCF therapy is a promising candidate because some reports have shown excellent local control and pathological remission rates. However, problems with this regimen include a high incidence of hematological adverse events, including febrile neutropenia, appetite loss, diarrhea/constipation, and general fatigue. 81, 82) The resolution of these adverse events and the further development of an effective regimen will improve the survival of esophageal cancer patients.
Molecular Target Therapy
Bonner et al. 83) reported that radiotherapy plus cetuximab significantly improves OS at 5 years as compared with radiotherapy alone for patients with locoregionally advanced head and neck cancers. The usefulness of this perioperative use of cetuximab for esophageal cancer is expected because its pathological feature is similar to that of head and neck cancer (major pathological-type SCC).
Crosby et al. 84) investigated the effect of cetuximab in addition to FP based on definitive CRT in patients with localized esophageal squamous cell cancer and adenocarcinomas. However, the CRT plus cetuximab group had shorter median OS, lower compliance with treatment, and higher toxicity as compared with the CRT group. As a result, the addition of cetuximab to standard chemotherapy and radiotherapy cannot be recommended for patients with esophageal cancer suitable for definitive CRT. Moreover, Dutton 85) reported that the usefulness of gefitinib as a second-line treatment in esophageal cancer in unselected patients does not improve OS but has palliative benefits in a subgroup of difficult-to-treat patients with short life expectancies. Additionally, Xu et al. 86) reported on preliminary results of a phase II study regarding the efficacy of gefitinib combined with radiation in small patients with esophageal SCC. There is no useful and proven molecular target therapy for esophageal cancer at the present moment. Also, there is insufficient data dealing only with SCC although it is the most common pathological type in Japan. The further development of molecular target therapy, especially for SCC, and an effective combination regimen of chemotherapy will lead to improvement for esophageal cancer patients. Additionally, to investigate the most effective preoperative therapy, a three-arm phase III trial comparing FP versus DCF versus radiotherapy with FP-RT as preoperative therapy for locally advanced esophageal cancer (JCOG1109, NExT study) is currently ongoing in Japan. 84) The results of this study will bring a new dimension to preoperative chemotherapy for esophageal cancer. Recently, individualization treatment was emphasized in cancer treatment. In esophageal cancer, patients who respond to pretreatment therapy have better prognoses than those who do not respond. Unnecessary treatment, toxicity, and long treatment times will be avoided if positive responders in the preoperative period are accurately selected, and it can also provide rational evidence for the need of radical surgery early. With regard to definitive CRT, pretreatment for the accurate selection of responders will eliminate remnant and recurrence cases and can indicate the need for rational radical surgery for non-responder esophageal cancer patients. Additionally, investigative studies of potential molecular target therapies, including anti-epidermal growth factor receptor (EGFR) and anti-vascular endothelial growth factor (VEGF) receptor drugs, will lead to new therapeutic options for multimodality therapy.
The current treatment of esophageal cancer involves multidisciplinary therapies, including surgery, radiotherapy, chemotherapy, and endoscopic treatment. Multidisciplinary therapies have been developed to prolong the survival of patients with esophageal cancer. Treatment strategies that combine the strengths of each treatment and that involve the close corporation of the treatment team, including paramedical staff, will resolve several problems and improve outcomes for esophageal cancer patients. Moreover, additional improvement in therapeutic outcomes will be more important for individual treatment in the future.
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